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Abstract: Objective Through UHPLC-QTOF-MS analysis, the “digital indentity card” information of chemical constituents in
individual traditional Chinese medicine (TCM) was acquired, and a digital identification methodology for TCM prescriptions was
investigated based on their respective “digital indentity card”. Methods Firstly, UHPLC-QTOF-MS technique was utilized to analyze
the mass spectrometry of different batches of Chinese medicine such as Danggui (Angelicae Sinensis Radix), Renshen (Ginseng Radix
et Rhizoma) and Gancao (Glycyrrhizae Radix et Rhizoma). Then, the shared ions of different batches of the same TCM were extracted
separately after data conversion by Progenesis QI software. On the basis of the shared ions of TCM, the specific ions of each Chinese
medicine were screened to obtain the specific ions of each Chinese medicine compared with other Chinese medicines, and the top N
ions were uniformly output according to the ionic strength to dynamically control and lock the “digital identity card” of each Chinese
medicine. Finally, the “digital identity card” of each Chinese medicine was used as a benchmark for digital identification of Chinese

medicine prescriptions, and feedback matching credibility (MC) and sharp drop rate (SDR) were used to determine the composition of
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individual medicines in Chinese medicine prescriptions. Results

With the criteria of MC > 50 % and SDR > 2, based on the “digital

identity card” of single TCM, it can efficiently and rapidly realize the single medicine in the Chinese medicine compound formulas
such as Dangguisan (Z4J9#%), Sijunzi Decoction (P47 F%), Houpu Sanwu Decoction (JE#M =47i%) and so on. Conclusion The
digital identification method based on the “digital identity card” of a single TCM is efficient and feasible, which can efficiently and

rapidly identify the composition of TCM formulas at the individual level, and is conducive to the identification and analysis of TCM

prescriptions. In addition, this study provides new ideas and references for the construction of the digitization system of TCM.

Key words: traditional Chinese medicine prescriptions; digital identity card; prescription identification; digitization; non-targeted

identification
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Table 1 Specific information of TCM samples
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TEWIRA “2.57 TN S8 FILRAE I ATIR T, A
FA NG GEIEAE, T JAVA S 95 A1
KB, WH. BRI, =
Vue.js #EEAHA G, MR 7 h 2§ 507 ok %
5E 2 4¢ (Rapid Identification System for Traditional
Chinese Medicine Compound Formulas) 3141, @it
A M T DU, A A EAREE SO, RIS TS,
B AT 15t MC.
33 HHEFLEEERKITIL

BT FEM P4 E T RS E RS, HET
MAE B T3 A=, BRI 5
HEZAPUE TS, SRIE 2.

SMITHIEEGE B SIA B IS AR,
IRAT s ¥%— 5 EBIRA BRI R, HAE sk 1)
HHEL, SRRy “BramiE” 1) MC, M
B MR NS 90%. 75747 70% NI 70%.
K 66% HIH 64%. HAL 8% TR 4%%%, MC L
3 M TEIMABR S AR, MHK MC &
iK%, N 64%; TR 2R J5 A AELE [ Bk
2y, MR MC s, N 8%, HAFIE 8 i ES .

ST R A N R YE 6 gv K& 1.5
g« T£8 g AZ4 g RETHIMRK, HEREH
“UWTFOME” 1 MC N 105%, HIZAANS 97%.
T2 77% K& 56%- TEPRFE 1% 777153K 8%5F .
Hrp 52588 “HF G miE” (1) MC KT 100%, ]
AE/E BT HR VC e 22 OAFEAE, SEE AT
2N TR A RS VLB R0 “HE S E” N
P EFEIRE R . REE, A, T#. K

#3 HEAMSRKRDY “YWFHUHE” B9 MC
Table 3 “Digital identity card” MC of Dangguisan and

single herb

FEEIR MC/% | TERFR MC/% | T# B MC/%
W 90 RIB 3 R 1
= 70 e 3 HE 0
yiney] 70 Kt 3 KA 0
BA 66 JE Kb 2 W5 By 0
Y| 64 (UmP 3 2 SPS 0
FEAL 8 B 1 T2 0
R 4 [ 1 NS 0

YR HE T RAB A R 2], H MC ¥R
T 50%, H KRR EE BA X B, R T
i E AR, S AR AR 25 1 B AE B S,
FrUMER T REFEH AR, H5RE “Hr
BIE” 1 MC 51K, N 56%. SIEFEE, XA
BT ETREEHINY, SRR KT S
iE” B MC e, N 1%, A 5 U ERER.
VOB 75 21 b 2 “Her S pmik” iMCin
FaPir. Hh, 5AR, 8%, A3, HE “Hr
BHIE” ) MC ¥Rk T 85%, 1MixX 4 Whep 2 1E &40
R Tt kg2, MC HER 5 5 240N
8%, SHHER MC (88%) ZFHE . MC 1454
N HMAKEHEAFHEAEETZ T NE T
[FFE, FUIEE S Fs, EACH R AR 10 g,
HHL 5 g o, 5 H B Bk “Her S piE”
1) MC KT 80%. i MC HE4 28 3 7T 15204
9 37%, MC Bib§ 1 500 E. HAME T RFEAFESR
UG O Wik 2 U, IR DB e gq R (G
2), ALLRIL, &IPS Mgy, S
H & kg2 “Kr S iE” 1 MC BAMET 50%;
HETTRAEE R 2, K55 MC AET
40%, HoHIB MC BRI R, fHZEZRD 1500,
4 MEFASHERPY “BFHIME” B MC
Table 4 “Digital identity card” MC of Sijunzi Tang and

single herb

FHE MC/% | PALR MC/% | FE& MC/%
HAR 94 S P 6 K& 2
RE 94 SPS5 5 PN 2
e 94 yiney] 4 HiE 1
HE 88 e 4 JE D 1
Y= 8 FEAL 3 R 0
= 7 (URP 3 3 53574 0
I 6 ST 3 T2 0
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xRS BENHEASERPH “YFHME” 7B MC
Table 5 “Digital identity card” MC of Guizhi Gancao

Tang and single herb
HAZFE MC/% | 24K MC/% | 255488 MC/%
HE 99 A& 4 SRS 2
FERL 80 JELR 4 ST 0
(NP3 37 e 3 RH 0
BIE 10 WA 3 T2 0
K 8 = 3 V5 0
Vi) 5 L5 7 2 K& 0
HA 5 REE 2 [y 0

Rk, ACLE MC RMEA MC 852, REE
b BARE AW 2, #E—D i, o MC BikE
FEJE 58 XUNBEE % (sharp drop rate, SDR), FLHE/&
RIRTERTHY I mE” MR8 I 571
Y, F MKENHES G AR MC LR, 104
SDR=MC/MC1, H MC;>MCsi. LN 4 i
HE 88%MH MC, 5HAHLLHI 244 MC N 8%, A4,
MH BRI 24T BB RN 88%/8% =11, 4% I, T
PL SDR=2, MC=50% N FI5E b, FIWT HLR o 24
BT HAEE T .

UbAh, FERBRAPZ BT SR SREULILAD
YEmd R, BT M m/z RERZEEDL, 4
AR<0.10 min F1 Am/z<<0.00 I, FEARTIEIKI L &
PEE T, XEIRFATEAFRRENS], FbRE
ISR o 55— 51T, RASE[R]—#F S 3k 4T 2 X UHPLC-
QTOF-MS 74, IR IFEE i w2z . RIt, A0
EREBAR R Z IR, 24 AR<0.10 min Il Am/z<
0.05 B}, R RS TR, Hil g
PRI &5 70 B AR — 2D I I 75 2R AR SR B b o
TR BRI R AL, EIARRT 0.10 min. £E LT
RIS I CRRARIED 510, Fr W B ZE N Atr<<
0.10 min 1 Am/z<0.05.

BAE LB IR, Rl m/z R{ESE &
BT Am/z<0.20, DUE e KRR BEHE 22 BRAR LT
BT, BRSANEEERT. A, EEE TR
PE B TomEH AT 504 1004 150 DN TE EAEAN
“Her B IE” B MC 0L, 45 RV, DU
FERT 100 B8 FA5 EoNRER 251 “ B S ik,
X2 T S AR
4 g

fE “2.47 TR BHE A B AR A, R
Progenesis QI # 4 5¢ il v 24 ot 1% 45 2 1 H 7 1k b

H, 1537 R Lh A E T EAEE. B
Progenesis QI # 4 FFAEME— ik 4E, R PR RN 2 )5
WA S 25 e /E . MSConvert . GNPS .
ThermoRawFileParser 55 F- P41, 50T B T-AH R
PN EEE, SIS E B AP, R
IR 5 1R -

PLYIEEL R, WE 7. BN HES
SRR ITAE, AFEFIRER 7T Rk 2 “ %
F-EE” b2 Rk 2 e . BT
RIS EG RRE, T RERPAR “B7 S0
R, Refg SEIL 24 507 s AR 2 5E A0 . (H
TFAGHR, KR 6 k&L FZMHRKIE T %
SESTHT. Bk BUF, Y TR IIE” LA FEIE
T ARFER ARHGRIE— 24 13 H
BT UKAARFZ 2 A8 X LB 2R T
Pk, REFHERAAG B L (Y2 oikik
st A5 2O, RIS 10 Bk & DL A 29l e 27,
I A e R M S T 3

AL, ABFFHIRIEE T 21 BRAFEISERR . AN
FEHL AR g, Hoh, TSRS RS R R
D9 B BB B SR AR, HAT SR R I oy
B ERG BRI LARIA, SR (R E 254 2020 4
Ji HH R B R R TR R R SR AT SR AL
PERE RS BT, TSR TR R, AT
WT T3 S0 B R SR BT S IR, A E
SR EHE -2 5. BB BT
BUE” (1) MC FRAE2E 5, IRE—E R B Ul B 3
ANFE, RET Y B Sk JTRERHE AL
RS E 5BV EBUE TR .

FET IR 2 1) “HeT S, AT T
LA WUE T3 BEAA=aE2 N h AR TTH
E M. Horh, “BF IR L5 G5 E T R
AR AFRHR . ASFEFERRES N, 7F 5
fZEVaE N, PRBCLE &R, Jf5 A 2sg
NEE, KOG 2 8L 8 B TR . H
AR T s D H O A R RS, Retid i
BPWRIETE S, SCIURFN A B0 RO, 25
FE T AL ZE RO BER R . TR E, “H S iE” B
A =L @ .

AL, “EF S k" HAE— AL, B2
W, B [E P 2R AR S 0 DL A 2 s A
Wz, HRAFEMRZEBRERSE, L3R A
BTHE. RIS THEEIR AT, A
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HIRZBHEEEAL, Wl b2 575k e
ARG AT LA E & 15 B VR AT 2
UL, AR E REN, AT A A SR,
T I A A DA B v 24 bR e a2
B BIFRAN G B8R

2T R v 24 e 27 Bl e T e 2 iR K
EE, WEREMRII ARy, MRS
WReh 2GR, T AT, TSR FI R T
W M ARRE A 25, BT RAE T, XL
i E AR TR R 24 R, T “ BB OIE” sk
PLrp 25 205 R kb 25 (1 e e it 1 igAe, AT
WA RS 2 E TR Et ST S,
“Brr B rE” A RIIRT % BT T ek,
HAEP B BAARAL, e 22 Lk ot
AR U EEAE A (1) fER 25 F IR
FE AR, AN R R R - 2 KL
FEE”, A KRR SERH LR
Bes RIS B BT SR, MBI A
ISRZG RS (2) (R 25 M) fe 525
RErp,  ATENT P2 O R LR IR O i) < B S
BrE”, NSRS ESE . SR, ASHE T IR AFAE — L
AR 2Rk 2 B RANE L AR
ANFAERR, AHp 2D, JE S b 24 & A
Fit— BT R 2 BT % E T

BEAE 2 ARG N, BRT RE S IE BRAE R X &
HL AR, L VAR SR A T AERE, it
I, ATLCRERIE TE RGBS . B SR S e A
Bl e 5 sk h 2 30 B 7 B L, R
MC %) 10~20 WRAp2ys SRJH Bid 10~20 Bk
P IAT R X RE, RPN A TR e
FREATE I E .
5 i

TR RSB 2 5 T (R S E S T
KT BT E” BFAERR TR
T BT B TT i, J TR 2 B HC T S e,
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